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are more or less insensible to human beings, the
ripples of the final stage give the impression of
a tremulous termination as described above. The
"duration of each stage varies considerably in different
earthquakes. Thus, in a valuable study of 27 earth-
quakes recorded at Miyako, in Japan, during the
years 1896-98, Messrs. Omori and Hirata show1 that
the duration of the preliminary stage varies from o
to 26 seconds, with an average of about 10 seconds;
that of the principal portion from 0.7 to 26 seconds,
also with an average of about 10 seconds; and that
of the end portion from 28 and 105 seconds, with an
average of about one minute. The total apparent
duration, however, depends on the instrument em-
ployed; one of the earthquakes, that of April 23rd,
1898, disturbing the seismograph at Miyako for two
minutes; while, at Tokio, a horizontal pendulum
designed by Professor Omori oscillated for at least
two hours. The periods of both ripples and slow
undulations, again, vary from one earthquake to
another; but it is worthy of notice that the average
period of the undulations is almost constant in all
three stages of the motion, being i.i, 1.3, and 1.3
seconds, respectively, for the east-west component
of the horizontal motion, and i.o second throughout
for the north-south component For the ripples, the
average period is .08 second in the preliminary stage,
.10 second in the principal portion, and .08 second
again in the end portion; those of the principal
portion being slightly larger in amplitude, as well as
longer ^in period, than the ripples of the first and
third stages.

1 Journ. Coll Set. Imp. Univ.> Tokyo, vol, xi., 1899, pp. 161-195.